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57 ABSTRACT 
A system for continuously removing and transporting 
trimmed edge metal scrap material in the form of a 
indeterminate length of ribbon from a strip edge trim 
ming or slitting station in a strip processing line to a final 
disposal station wherein the trimming station can be 
advantageously disposed in the path of travel of the 
strip of metal being processed. In a preferred embodi 
ment of the invention, the said system includes a curvi 
linear enclosed conveyor means, one open end of which 
is disposed in the area of the trimming station and the 
other open end of which is disposed adjacent to the 
disposal station for continuously capturing the trimmed 
edge metal scrap material from the trimming station as 
it is cut from the moving strip of metal and then direct 
ing it to the disposal station at the proper rate of speed. 
The conveyor means is advantageously provided with 
linear accelerator components which act in conjunction 
with the trimmed scrap material for propelling the 
trimmed scrap material in a substantially noiseless fash 
ion to the final disposal station which in one advanta 
geous embodiment of the invention can comprise a 
melting furnace. 

6 Claims, 2 Drawing Sheets 
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SYSTEM FOR HANDLING TRIMMED EDGE 
METAL SCRAP MATERIAL OF INDETERMINATE 

LENGTH 

BACKGROUND OF THE INVENTION 

This invention relates to a system for the collection 
and handling of trimmed scrap material as it exits from 
the discharge side of trimming or slitting devices used in 
a strip processing line. More particularly, it relates to an 
improved use of linear accelerator devices for propel 
ling trimmed metal scrap material away from the path 
of the moving parent strip and to a final disposal station. 
The edges of metal strip, such as rolled aluminum alloy 
strip, develop cracks during the rolling process, and 
generally a narrow band or ribbon of metal is subse 
quently removed continuously as scrap from both edges 
of the strip in a suitable processing operation. Edge 
trimming and slitting equipment for multiple widths 
utilize circular knives on the top and bottom of the 
horizontally moving strip. The scrap trim generated at 
each edge of the moving strip has to be diverted away 
from the parent or moving strip for disposal. Scrap 
chutes have been and are normally utilized for this 
purpose. These chutes generally comprise mechanical 
guides and, in some cases, are equipped with special 
pneumatic handling means. The ribbons of trimmed 
scrap after collection are then either chopped into con 
venient lengths, wound on scrap winders or compacted 
into scrap balls. In heavier gauge applications, the scrap 
is sometimes cut into pieces by choppers mounted on 
the trimmer arbor. In such instances, the cut scrap mate 
rial is then diverted through chutes to suitable convey 
ing systems and finally disposed of. 
The aforesaid handling of metal strip scrap material, 

such as trimmed aluminum alloy scrap of indeterminate 
length, poses certain problems. Since a light-gauge nar 
row aluminum strand has very little stiffness, it is not 
always possible to feed the strand reliably through me 
chanical chutes without jamming. Process or handling 
speeds are generally limited by the ability of the han 
dling equipment to reliably divert the trimmed material 
away from the trimming or slitting knives without caus 
ing jams. Where scrap choppers are used, the process 
ing speed is also limited by the type of machine em 
ployed. A rotating knife holder and a stationary anvil 
machine can cause the trimmed scrap material to accor 
dion between cuts, and they are not normally suitable 
for very light gauge aluminum scrap handling. Double 
rotating knives with precise backlash adjustments have 
been used with a certain degree of success but the pro 
cess handling speeds involved are still limited by the 
design and travel speeds of the knives. Scrap winders 
that handle continuous ribbons of metal of indetermi 
nate length are also prone to strip breakage, which, in 
turn, can cause process interruptions and line shut 
downs. 

In addition to the aforesaid problems of handling, 
there are noise problems caused by the equipment used, 
and in the case of where heavier gauge metal is 
trimmed, the noise levels can be excessively high and 
undesirable as regards the equipment operators. Heavy 
gauge scrap transported through metal chutes to con 
veyors and finally falling into scrap tubs also produces 
extreme noise situations. Very light metal products of 
aluminum, such as aluminum foil, can be pneumatically 
handled with-less noise, but noise problems can still 
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2 
occur as regards foil handling in the areas of the high 
pressure blowers used with the foil conveyors. 
Even where the aforesaid scrap handling problem 

situations are to some extent avoided or corrected, fur 
ther problems remain as to the final disposal of the 
collected scrap material. Regardless, for example, of 
whether the trimmed scrap material, e.g., ribbonized 
scrap is chopped up, wound or compacted into a ball, 
the scrap still has to be periodically transported from 
various sources within a fabrication facility to a melting 
operation for recycling. The volume of such scrap is 
high due to the low density of the package, and consid 
erable labor costs are associated with such transporta 
tion schemes. The segregation and marshalling of edge 
trim scrap for melting create major difficulties at a cast 
house relative to floor space requirements and require 
good planning in order to reduce melt loss by se 
quenced charging into the furnaces. The handling of 
scrap at the furnaces, in turn, causes long charging 
sequences because of the low density packages involved 
and potential alloy mixing problems due to improper 
alloy identification. 
The instant invention eliminates the conventional 

chutes, mechanical scrap chopping, winding, or balling 
equipment and significantly simplifies the handling of 
trimmed metal scrap generated in a processing line for 
aluminum alloys and the like by the advantageous use of 
linear accelerator motor components in an improved 
and unique fashion. Linear accelerator motors have 
been items such as the accelerators of U.S. Pat. No. 
4,462,529 used in the past to handle the transport of 
various wherein tubing is conveyed; U.S. Pat. No. 
4,305,334, which relates to the movement of bulk mate 
rial carrying cars in a tube-like conveyor; and U.S. Pat. 
No. 3,616,978, which involves the conveying of tubing 
and bar stock sections. U.S. Pat. Nos. 396,792; 
1,441,250; 2,561,377; and 3,557,598 are also representa 
tive of other uses to which linear accelerators can be put 
in the conveying of various products other than ribbo 
nized scrap of indeterminate length. 

Linear induction motors or accelerators have also 
been employed in the past in connection with the feed 
ing of loose metal scrap to a melting furnace wherein 
the induction motor is incorporated in the furnace struc 
ture at the entry port of the furnace for the purpose of 
controlling the level of the melt and downward flow of 
the molten metal at such entry port as illustrated, for 
example in U.S. Pat. No. 4,589,637. The melting furnace 
of U.S. Pat. No. 4,375,885 utilizes a discharge conveyor 
trough for the molten metal that has a linear accelerator 
incorporated in its structure, while in the furnace of 
U.S. Pat. No. 4,487,401, molten metal is moved about 
and transferred by induction devices. However, such 
accelerators as are disclosed in the aforesaid patents are 
not intended or designed for use in conveying in a sub 
stantially continuous fashion an indeterminate length or 
ribbon of metal scrap, such as light metal scrap, away 
from a trimming knife station and thereafter transport 
ing the same directly and noiselessly to a melting fur 
nace in an efficient and economical manner. 
Accordingly, it is a primary purpose of the instant 

invention to collect and convey in an improved fashion 
ribbons of indeterminate lengths of scrap metal that are 
recovered from trimming knives in a strip processing 
line, such as aluminum scrap metal, directly from the 
trimming knives to a collection or disposal station, such 
as a melting furnace. 
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It is a further purpose of the instant invention to 
provide a unique system of collection and transfer of 
trimmed metal scrap directly from the trimming knife 
station of a metal strip processing line or the like in the 
form of a ribbon of indeterminate length to a melting 
furnace while avoiding all of the normal intermediate 
steps of chopping, coiling or balling the ribbon, etc. and 
while utilizing a linear accelerator device. 

It is a further object of the instant invention to pro 
vide an improved and relatively trouble-free collection 
and transport system using linear induction motor com 
ponents for capturing and conveying continuous rib 
bons of trimmed edge metal scrap material directly 
from the trimming knives of a trimmer or slitter in a 
strip processing line through a closed tubular conveyor 
into a melting furnace in a relatively noiseless and effi 
cient fashion. 
These and other objects and purposes of the instant 

invention are accomplished by providing an enclosed 
tube or tube-like conveyor of suitable refractory mate 
rial for each trimmed scrap ribbon wherein the induc 
tion motor or accelerator components are advanta 
geously incorporated in the wall structure of such con 
veyor and whereby such components can act in con 
junction with the enclosed scrap ribbons to move suc 
cessive portions of the ribbons through their respective 
conveyors. 

In one preferred embodiment of the invention, the 
magnetic field generated by the motor components 
causes the captured metal strip or ribbon of scrap metal 
to travel a short distance forward in a horizontal plane 
and then downward in a gradual fashion through an arc 
that has a generous radius to a vertical plane in its move 
ment from a trimming station to and through the entry 
port of a melting furnace. This furnace is located at a 
level below that of the trimming knives such as below 
the floor of the strip processing line building in which 
the knives are located. The trimmed ribbon of scrap is 
advantageously held in the center or substantially the 
center of the closed conveyor or tube by the appropri 
ate disposition of the AC windings in the conveyor and 
the regulation of current and its frequency relative to 
the width and particular gauge of the trimmed material 
being handled. Since the trimmed scrap does not come 
into contact with the walls of the tubular conveyor, no 
significant amount of noise is generated. At the same 
time, the trimmed scrap material will be propelled 
within the chamber formed by the tubular conveyor 
under the required tension and speed so as to be fully 
coordinated with and match the speed of the slitting or 
trimming operation, thereby avoiding jamming of the 
scrap in the tubular conveyor. 
As certain portions of the trimmed scrap ribbon are 

continuously fed or directed into the open end of the 
tubular conveyor, other portions of the trimmed scrap 
material will have been simultaneously discharged into 
the top of a conventional or specially designed induc 
tion melting furnace located below the floor of the 
facility in which the trimming knives are located while 
still, of course, being in line with such knives. The in 
duction furnace can be of a conventional coreless or 
channel type using high frequency and adequate power 
to meit the incoming scrap ribbon material at a rate that 
is compatible with the gauge, width, speed and cross 
sectional size of the ribbonized scrap material as it en 
ters the furnace. 
A molten metal heel can be advantageously main 

tained at all times in the furnace to maintain optimum 
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4 
efficiency of operation; and in a further advantageous 
embodiment of the invention, the molten metal, such as 
aluminum, in the furnace can, if desired, be continu 
ously directed through appropriate pouring troughs 
into the usual aluminum metal molds commonly re 
ferred to in the trade as sow molds for solidification. In 
such case, the sow molds can also be carried by an 
indexing conveyor past the furnace whereby the con 
veyor is indexed each time the mold is filled to a se 
lected weight limit all in a fashion well known in the art 
of casting. Further the cast sows can be automatically 
labelled for alloy identification and conventional mold 
separation, and sow stacking machinery can be added to 
the indexing conveyor to minimize labor, etc. Finally, 
the stacked metal sows can be appropriately transported 
to a further remelt facility, if desired. 
Among the many advantages provided by the im 

proved system of the instant invention is a substantially 
noiseless handling of trimmed metal scrap from trim 
ming knives to and into a melting furnace plus limitless 
speeds of conveying in the case of light as well as heavy 
gauge materials. This, in turn, means that slitting and 
trimming machines in strip processing lines can be oper 
ated at their design speeds without the usual interrup 
tions caused by the standard present-day metal scrap 
choppers, winders and bailers, etc. Finally, the scrap 
disposal problems that normally occur in the case of 
cut, balled, or compacted trimmed scrap aluminum or 
the like are greatly reduced by being able to utilize 
uniformly sized sows from sow molds that can be fully 
identified as to metal content and alloy constituents. 
Thereafter, the scrap now in the form of sows can be 
stacked and transported in high density packages di 
rectly and efficiently from the slitting operations to 
various recycling operations or processes. 

BRIEF DISCUSSION OF THE DRAWINGS 

FIG. 1 is a schematic view of one preferred embodi 
ment of the invention and illustrates one overall ar 
rangement of a set of trimmer heads and tubular con 
veyors provided with linear induction motors incorpo 
rated in the wall structures of the conveyors for divert 
ing trimmed metal scrap ribbons from a pair of trimmer 
knives to a melting furnace; 
FIG. 2 is a top plan view of the equipment shown in 

FIG. 1 with some parts being broken away or removed, 
with the adjustment of other parts being shown in dot 
ted lines and with other parts being added, and it illus 
trates one simplified arrangement for adjustably mount 
ing the trimmer knives and their associated conveyors 
to accommodate varying widths of metal strips being 
processed; and 
FIG. 3 is a cross-sectional view taken within the 

circumscribing circle 3 of FIG. 1 and enlarged. 
DETAILED DESCRIPTION OF THE 

INVENTION 

While it is to be understood that various equipment 
arrangements can be used in practicing the instant in 
vention, one preferred and simplified embodiment will 
now be described in detail. It is also to be understood 
that while only an adjustable trimming head type opera 
tion is described, the use of fixed slitting heads is not 
precluded in the application of the instant invention. 
Accordingly, with further reference to the drawings 
and particularly FIGS. 1 and 2, the improved collection 
and conveyor system of the instant invention for 
trimmed metal scrap ribbons can include a pair of 
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spaced tubular conveyors (12) located adjacent to the 
opposed marginal edges of a continuously moving, pre 
viously processed parent metal strip (10) in the area of a 
scrap trimming station (A). The strip (10) which can 
involve metal from a previously rolled aluminum alloy 
is directed to the station (A) by a set of feed rolls (11) 
and removed therefrom by transfer rolls (11a). The 
open top-end entry portion (14) of each tubular con 
veyor (12) is suitably secured to an adjustable and mov 
able trimmer head or carrier (16) so as to accommodate 
various widths of strip in a manner well known in the 
art, such as by being directly secured by bracket ele 
ments (17) to the trimmer heads (16) for the opposing 
sets of top and bottom trimmer knives (24) and (24a). 
The opposing trimmer heads (16) in turn are appropri 
ately slidably mounted in conventional ways (17), 
while at the same time being connected by the internally 
threaded bracket arms (5) to the oppositely threaded 
portions (6) of the rotatable shaft (7) that can be rotated 
in either direction by the reversible motor (8) in order to 
adjust the knives (24) and (24a) relative to the strip (10) 
to be trimmed. 
The exit or discharge end (18) of each conveyor is 

suitably accommodated, connected and sealed in a well 
known manner to the slotted-type throat (19) of a scrap 
entry port (20) located at the top of a refractory lined 
induction melting furnace (22) that can constitute a 
disposal station B. One such furnace is that manufac 
tured and sold by BBC Brown Boveri, Inc. of North 
Brunswick, N.J. as Model Number ITM-8P. 
From the aforesaid description, it will now be readily 

observed that as the individual sets of top and bottom 
trimmer knives (24) and (24a) are adjusted to accommo 
date various widths of strip, etc. their associated con 
veyors (12) and conveyor entry ends (14) will likewise 
be automatically adjusted so as to receive the trimmed 
scrap (10a) while at the same time allowing the finished 
parent metal strip (10) to continue on to the transfer 
rolls (11a). While not shown or described in any detail, 
it is to be understood that the conveyors (12) are also 
suitably mounted in slotted openings in the floor (F) of 
the building in which the strip (10) is being processed 
while at the same time also being slidably anchored by 
means not shown to the said floor over the melting 
furnace (22). 

Since the same type of conveyor (12) is used with 
each top and bottom pair of marginal edge trimming 
knives (24) and (24a) at opposite sides of the parent strip 
(10), a description of one will suffice for both. Each 
conveyor (12) in a preferred embodiment of the inven 
tion is fabricated from a suitable refractory material and 
is preferably circular in cross sectional configuration. 
Incorporated or built into the refractory wall (26) of 
each conveyor (12) as particularly indicated in FIG. 3 is 
a series of electromagnetic inductor motor componen-ts 
(28). The wall thickness of a conveyor (12), particularly 
in the lower part thereof, should be of a design thickness 
that is consistent with avoidance of overheating of the 
coils, etc. These components or elements (28) can be of 
the general type disclosed and discussed in U.S. Pat. 
No. 4,375,885 except that they are somewhat modified 
so as to comprise annular AC coils, the axes of which 
are aligned with and made substantially coincident with 
the central axis of the annular or tubular conveyor (12) 
in which they are incorporated. Thus, as indicated in 
FIG. 3, each coil (30) is mounted in its own groove (32) 
a selected distance inwardly from the inner surface (34) 
of the conveyor wall (26). These coils (30) are also all 
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6 
preferably mounted substantially the same distance axi 
ally inwardly of such wall surface (34) and while being 
axially aligned with the central axis of the conveyor for 
the full length of the conveyor so as to provide unifor 
mity of flux line influence on the ribbonized scrap (10a) 
for its entire passage through the conveyor for reasons 
to be discussed hereinafter. As indicated in FIG. 3, the 
individual coils (30) are interconnected by a conven 
tional core wire element (37) that is located or embed 
died in the refractory wall and ultimately is connected to 
a suitable AC power source (not shown). This arrange 
ment permits each annular or tubular conveyor (12) to 
act as the stator of a polyphase electric motor and suc 
cessive portions of the sheared ribbonized strip (10a) as 
the rotor in such a motor whereby successive portions 
of the ribbonized metal strip (10a) can be rapidly pro 
pelled toward and through the discharge end (18) of 
conveyor (12) at a rate commensurate with the rate at 
which the scrap material (10a) is cut from the parent 
strip (10). 
As noted above, the preferred embodiment of the 

invention contemplates that the individual coils (30) 
will be mounted the same uniform distance inwardly 
from the wall surface (34) of conveyor wall (26) in the 
grooves (32) while also being axially aligned with the 
center of the conveyor opening (12a). Thereafter, the 
coils are sealed in place by way of the annular sealing 
inserts (38) also made of a suitable refractory material. 
The reason for this preferred arrangement is in order 

to have each winding (30) force the moving ribbon of 
scrap (10a) to remain in substantially the center or axial 
part of the conveyor passage or opening (12a) during its 
full length of travel through the conveyor and out of 
contact with conveyor wall surface (34). In this way, 
successive portions of the scrap ribbon (10a) will con 
tinue to remain out of contact with the conveyor wall 
surface (34) as they are propelled through the conveyor 
to the furnace (22) and result in a relatively noiseless 
operation. 

Since the conventional trimming knives (24) and 
(24a) as such form no significant part of the invention, 
they will not be discussed in detail. Suffice it to say that 
the cooperating upper and lower knives (24) and (24a) 
in each set are suitably and adjustably locked or at 
tached to the upper and lower shafts (40) and (40a) that 
can be driven by motor means (not shown) in a manner 
well known in the art. In order to provide for an effi 
cient simplified transfer or passage of the trimmed rib 
bonized scrap portions (10a), immediately after being 
separated from the parent strip, the geometry of the 
angular and somewhat cutaway mouth (45) of the top 
open end portion (14) of each conveyor is appropriately 
worked ou whereby it will readily adjust itself to and 
accept the leading edge and successive trailing portions 
of a given length (10a) of ribbonized scrap once the 
conveyor (12) has been adjusted along with its associ 
ated top and bottom trimming knives (24) and (24a) and 
locked in a set position. The mouth (45), as indicated in 
FIG. 2, should also be so designed as to be provided 
with whatever bottom and side guide means, etc. that 
are appropriate to ensure proper entry and continued 
passage of the all portions of a ribbonized scrap strip 
(10a) into the mouth (45) of a conveyor (12). 
From the foregoing description, it will now be ob 

served that the adjustability of the trimming heads (16) 
and their respective knives (24) and (24a) in each knife 
set as well as similar features in the case of the - ribbo 
nized scrap receiving end portions (14) of the conveyors 
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(12) all mean that the system proposed is quite flexible 
and can be employed with varying widths of parent 
metal strips (10). Once the initial cut or ribbon sever 
ance is made in a marginal edge of the strip and the 
leading edge of such ribbon (10a) automatically drawn 
into the open mouth (45) of a conveyor end portion (14) 
the forward movement and momentum of the parent 
strip (10) will continue to feed the ribbon (10a) into such 
conveyor mouth (45) end portion (14) until the ribbon 
(10a) is picked up by the current passing along the coils 
(30) and with the succeeding portions of ribbon (10a) 
then assuming the status of successive portions of a 
continuous rotor in a linear induction motor. 
The instant system further envisions the use of a con 

tinuous melting and casting operation that can function 
simultaneously with the trimming operations. More 
over, although only one elongated furnace is shown, it 
is obvious that two such furnaces can be used, one for 
each conveyor (12). The furnaces can be of the coreless 
or channel type if conventional induction types are 
used. 
Thus, if desired, a suitable pouring trough 50, as 

shown in FIG. 1, can almost continuously empty mol 
ten scrap into metal molds such as sow molds (52) car 
ried by an indexing conveyor (54) past furnace (22) as 
trimmed scrap ribbons are simultaneously being fed to 
the same furnace (22). This conveyor can be indexed or 
operated to move the individual empty molds (52) into 
metal receiving positions as the pouring trough (50) is 
opened and closed by suitable means to operating and 
nonoperating positions when the selected weight of the 
metal in the mold being filled by the trough or an indi 
vidual filled mold itself has reached a predetermined 
limit. The electro mechanical controls for indexing the 
conveyor (54), opening and closing the pouring trough 
(50), and weighing the molds being filled and all the 
while coordinating the various operations are not 
shown but are well known in the metal casting industry. 
When these features are added to the unique system 
being proposed, they further enhance the value of the 
Sale. 

In the final design of a conveyor (12), it may be desir 
able to have the coils (30) in the area of the discharge 
end (18) be somewhat modified relative to the design of 
the coils (30) in the remaining sections of the conveyor 
in order for the scrap elements (10a) of indeterminate 
length to be fed to one or more furnaces at appropriate 
rates of speed along various sections of the conveyor 
(12). These appropriate and selected rates of speed, 
while commensurate and synchronized with the rate of 
travel of the parent strip (10), will thereby avoid or 
prevent melting or clogging problems in the inner pas 
sageway (12a) of a conveyor (12), particularly in the 
vicinity of the discharge end (18) of the conveyor. In 
other words, these precautions are desirable in order to 
prevent the heat of the metal in the furnace (22) from 
adversely affecting the moving ribbonized scrap ele 
ments (10a) whereby they would vaporize or melt prior 
to entering the main furnace chamber and atmosphere. 
This, in turn, means that the regulation of the AC cur 
rent in the linear induction components and its fre 
quency, which is also dependent upon the gauge and 
width of the ribbonized strips (10a) being processed, 
must be carefully monitored and controlled. Since these 
conditions will change, depending upon the particular 
metal being handled as well as strip gauge and widths, 
the aforesaid conditions can be best determined by ex 
perimental runs once the equipment has been set up, 
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8 
including the particular furnace environments and melt 
levels as a consequence of which no detailed discussion 
of the same is believed required. 
Although preferred embodiments of the instant in 

vention have been shown and described, it is obvious 
that various changes and modifications may be made 
therein without departing from the spirit and scope 
thereofas defined in the appended claims wherein: 

1. A system for continuously removing and transport 
ing trimmed metal edge scrap material of indeterminate 
length and ribbon shaped form from an edge trimming 
station to a scrap disposal station, said system compris 
ing: 

a strip edge trimming station disposed in the path of 
travel of a continuously moving strip of metal, said 
strip edge trimming station being operable to trim 
said metal edge scrap material from said moving 
strip of metal; 

a tubular enclosed conveyor for continuously receiv 
ing said trimmed metal edge scrap material re 
moved from said moving strip of metal at said strip 
edge trimming station, said tubular enclosed con 
veyor having a scrap receiving end adjustably posi 
tioned adjacent said edge trimming station to con 
tinuously collect said metal edge scrap material 
trimmed from said moving strip of metal, and a 
scrap discharge end positioned adjacent the scrap 
disposal station; 

means for directing said trimmed metal edge scrap 
material into a central part of said scrap receiving 
end of said tubular enclosed conveyor; and 

linear accelerator components uniformly axially dis 
posed in a wall portion of said tubular enclosed 
conveyor over substantially the full length of said 
conveyor, said linear accelerator components act 
ing in conjunction with said trimmed metal edge 
scrap material to continuously propel said col 
lected trimmed metal edge scrap material to the 
scrap disposal station energization of said linear 
accelerator components causing said trimmed 
metal edge scrap material to pass through and re 
main in substantially a central axial portion of said 
tubular enclosed conveyor and to be substantially 
equidistant from successive portions of an inner 
wall surface of said tubular enclosed conveyor to 
maintain a substantially noiseless passage of said 
trimmed metal edge scrap material through said 
tubular enclosed conveyor from said scrap receiv 
ing end to said scrap discharge end. 

2. The system as claimed in claim 1 wherein said 
scrap disposal station comprises a melting furnace 
meas. 

3. The system as claimed in claim 1 wherein said 
disposal station comprises an induction melting furnace 
eaS. 

4. The system as claimed in claim 1 wherein said 
tubular enclosed conveyor is curvilinear. 

5. A system as set forth in claim 1 wherein said linear 
accelerator components include annular AC windings 
and a core wire element, the core wire interconnecting 
said windings and in turn being connectable to a source 
of AC power. 

6. The system as set forth in claim 1 wherein said 
tubular enclosed conveyor is constructed with a bend 
formed in a gradual arc to effect a gradual transition of 
said conveyor from a horizontal plane to a substantially 
vertical plane. 
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